The results are based in part on tax data supplied by Inland Revenue to Statistics New Zealand under the Tax Administration Act 1994. This tax data must be used only for statistical purposes, and no individual information is published or disclosed in any other form, or provided back to Inland Revenue for administrative or regulatory purposes. Any person who had access to the unitrecord data has certified that they have been shown, have read and have understood section 81 of the Tax Administration Act 1994, which relates to privacy and confidentiality. Any discussion of data limitations or weaknesses is not related to the data's ability to support Inland Revenue's core operational requirements. 
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Motivation
Economists interested in analysing firms in a panel setting (i.e., over time) should be concerned with the proper identification of entering, ongoing, and ceasing businesses. Causal inference in empirical microeconomics often relies on observing the same unit (firm, plant, worker, household, et cetera) before, during, and after some event.
In New Zealand the pre-eminent business research database is the prototype Longitudinal Business
Database (LBD) maintained by Statistics New Zealand (Fabling, 2009 ). The LBD has two primary units of observation, the plant (geographic unit) and the firm (enterprise), with the latter being the filing unit for most data.
In the LBD, longitudinal characteristics of firms and plants (e.g., industry) are derived by unwinding changes made to Statistics New Zealand's Business Frame (BF), which provides accurate point-in-time
representations of the population of firms. BF identifiers track legal entities over time, which is entirely satisfactory for the purpose of compiling point-in-time statistics or for drawing samples for cross-sectional business surveys. However continuity of legal entities and firms is not always the same thing. For example, a sole proprietor may decide to incorporate their business, while continuing to employ the same staff in the same location, producing the same goods and services. This business may be represented in the LBD as two firms -one exiting, one entering -where an economist would say there is one ongoing firm.
This paper provides a method for repairing "broken" firm identifiers (IDs), by making use of the effort Statistics New Zealand has put into maintaining true longitudinal plant-level IDs. The next section outlines the methodology and quantifies the effect of repairs with some simple statistics, while section three briefly summarises. The code to repair firm IDs is provided in the Appendix. The firm ID repair process is kept simple by only addressing repairs that fit the mould of Figure 1 (allowing for the possibility that a firm may have multiple employing plants). Specifically, broken firm
IDs that are repaired satisfy the following criteria:
1. firm_id1 (the source ID) employs up to month t and not after;
2. firm_id2 (the target ID) employs from month t +1 and not before;
3. the source ID doesn't have another target id in month t +1; and 4. the target ID doesn't have another source id in month t.
The first two criteria ensure that there is no overlapping employment period between firm_id1 and firm_id2 -an event that couldn't happen if the IDs represented the same firm. These rules exclude partial sales of firms (e.g., sales of "going concern" plants). Criteria three and four exclude other complex transactions (e.g., group mergers or buyouts) that would require additional assumptions or manual examination to establish whether a continuing firm exists. and 2005, and then manually inspect names, addresses, detailed industry, and employment to find and repair broken firm IDs. Their match rate from this labour-intensive approach is 58%, remarkably similar to the rules-based approach outlined here.
Are repaired IDs better?
How might we verify that the use of PENTs represents an improvement over the status quo? The earlier example of incorporation sheds light on this question. After incorporation, a firm is obliged to start filing company income tax returns (IR4s).
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Across all firms, entry and exit rates in and out of employing are one and a half percentage points lower using PENTs instead of unrepaired firm IDs. Entry (exit) rates are 14.3% (12.2%) using PENTs, and 15.8% (13.7%) using unrepaired firm IDs. Balanced panels for key longitudinal datasets are also larger using PENTs. For example, the 2000-2008 Annual Enterprise Survey balanced panel is almost 2% larger.
In the absence of PENTs this known economic phenomenon is almost never observed -using unrepaired firm IDs, a mere 0.005% of employing sole proprietors and partnerships transition into IR4 filing (a total of 18 firms over seven years). By comparison, using PENTs the transition rate is 2.4%, or around 9,000 firms over seven years. So, the use of PENTs prevents a sizeable and biased (owners have chosen to change legal form) proportion of employing businesses from appearing to exit and enter the population.
5 Being respondents to both the 2001 Business Practices Survey and the 2005 Business Operations Survey. By sample design, this panel includes only private-for-profit firms with six or more employees. 6 If incorporation leads to a break in a firm ID, then looking at changes in the recorded business type of the firm will not tell us anything useful. However, assuming (in cross-section) that the business type indicator on the BF is accurate, then the IR4 "response rate" among employing limited liability companies is around 92% (and 0.1% for sole proprietors and partnerships). Actual compliance is likely higher, implying that IR4 filing is an accurate indicator of limited liability company status.
Overall, repaired ID firms constitute 7.2% of ever-employing firms and, since firms with repaired IDs employ, on average, for more years (seven versus four years for other firms), 11.9% of firm-year observations. Consistent with small firm incorporation being a major reason for breaks in firm IDs, repaired firms are on average smaller in employment terms, having an average 7.9 rolling-mean employment compared to 10.6 for other firms.
2.3. Filing patterns, or, "You're still moving? I thought you were dead!"
Another lens on the validity of repairing firm IDs comes from examining filing of Goods and Services Tax (GST) returns and IR10 accounts. In employing years, firms with repaired IDs have comparable tax filing rates to other firms for reported income or expenditure, or total fixed assets.
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Figures two and three present results for income/expenditure and total fixed assets respectively. The vertical axis is the proportion of firms filing the relevant return, while the horizontal axis is the number of years before (after) the firm/ID starts (stops) employing (t = 0 pools years where the firm is employing).
For repaired IDs, therefore, observations with negative values of t are target IDs before they employ, while positive values of t are associated with source IDs that have ceased employing. For all other firms negative (positive) t is associated with years prior to the first (after the last) year that the firm ever employs.
If source firm IDs consistently continued to file, say, GST returns, after they had passed their employing plants to the target firm ID we might question whether the source and target IDs really belonged to the same firm.
Mitigating this interpretation is the fact that many firms continue to file tax returns long after they cease employing. For this reason, we benchmark the filing patterns of repaired ID firms against all other firms.
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Figures two and three show that targets in repaired ID firms are seldom associated with filed tax returns before the year they start employing (negative t). This is not the case for other firm IDs and likely reflects the fact that most breaks in firm IDs are associated with the creation of new legal entities and, therefore, To abstract from other determinants of response rates, the analysis focuses on firms that ever employ and that ever file the relevant tax form.
new Inland Revenue Department (IRD) numbers linked to -and initiating the creation of -the target firm ID. Source ID filing after ceasing employment (positive t) is a more common phenomenon for both income/expenditure and fixed assets, though still substantially less common than for other firms. Furthermore, these tax returns do not necessarily imply labour input -they could simply reflect residual payments to owners. In other words, they could be another example of the issue of late filing, rather than the root explanation. In research using the LBD, working proprietor filing is usually assumed to indicate labour input and this is probably generally the case since a sizeable share of the workforce is self-employed and many firms would otherwise appear to generate output in the absence of any labour input. However, this assumption may be less applicable in the scenario we examine here where firms transition out of having employing plants (repaired IDs), or employees (all other firms). In any event, at best working proprietor filing rates "explain" around 40% (50%) of post-employment income/expenditure reporting by source IDs (other firms).
9 Because the owner is not paid a pay-as-you-earn (PAYE) wage. 
Conclusions
This paper proposes a simple method for repairing broken firm IDs, making use of existing plant migration data. The method sets aside more complex plant transfers that likely require additional (non-LBD) data to allow identification of repairable firm IDs. Despite this, the majority of candidate breaks are fixed by the proposed method, decreasing the estimated entry and exit rates of firms by one and a half percentage points. Furthermore, using repaired IDs produces results consistent with economic intuition.
In particular, small firms are observed to incorporate, where previously they were not. Target firm IDs are also highly unlikely to be associated with filed tax returns prior to being associated with employing plants, consistent with their being a new legal form (with new IRD numbers) of an ongoing firm. Postemployment filing associated with source firm IDs is still common, and theoretically inconsistent with the business moving to a new legal form with a new IRD number, though instances of this filing decay far more quickly than for the general population of firms. Users of PENTs will need to decide for themselves whether to treat this filing as part of a consolidated return for the firm.
Code appendix ------------------------------------------------------------------
--Code to repair enterprise id breaks using PBN migration --Author: Richard Fabling --Database: ibuldd_clean(_archive_*) 
